Two field experiments were carried out at Kafr El -Sheikh Governorate during summer season of 2011 , the first one was conducted in Sakha farm ( Normal soil ) , while the second experiment was conducted at El-Hamoul district ( saline soil ) .
INTRODUCTION
With a rapidly growing world population, the pressure on limited fresh water resources increases. Irrigated agriculture is the largest water consuming sector and it faces competing demands from other sectors, such as the industrial and the domestic sectors. With an increasing population and less water available for agricultural production, the food security for further generations is at stake. The agricultural sector faces the challenge to produce more food with less water by increasing crop water productivity in either the same production from less water resources, or a higher production from the same water resources, so this is of direct benefit for other water users.
Maize (Zea Mays, L) is a great important crop for both human and animal feeding. It ranks the third position among cereal crops. In Egypt, it is very important to increase production of maize to cover the gab between production and consumption. The highest maize production depended on many factors i.e. cultivars, and nitrogen fertilization (El -Bana and Gomaa, 2000) .
Crop water productivity (WP) or water use efficiency (WUE), as reviewed by Molden et al (2003) , is a key term in the evaluation of deficit irrigation (DI) strategies. Water productivity with dimensions of kgm -3 is defined as the ratio of the mass of marketable yield (Y a ) to the volume of water consumed by the crop (ET a ):
ET a refers to water lost either by soil evaporation or by crop transpiration during the crop cycle. Since there is no easy way of distinguishing between these two processes in field experiments, they are generally combined under the term of evapotranspiration (ET) (Allen et al., 1998) .
In water-scarce regions, crops with high WP should be preferred, although this is not the only factor. Indeed, while high-energy fruit and grain crops (e.g. crops with high protein content) may have a lower absolute WP value Steduto and Albrizio, (2005) , their nutritional value is higher, which should be considered when assessing these crops for use in drought-prone areas. WP values reported in literature vary according to whether authors express the denominator as the amount of water applied (the sum of rainfall and irrigation) or as the amount of water transpired (unproductive soil evaporation is not taken into account).
The present study is focusing on the effect of deficit irrigation, nitrogen fertilization and compost on maize water productivity under North Delta soils. Therefore, the objective of this investigation was to maximizing the maize water productivity under North Delta soils.
MATERIALS AND METHODS
Two field experiments were carried out during the growing season of 2011 in sakha (normal soil), and El -Hamoul location (saline soil) , Kafr El-Sheikh Governorate aiming to improve maize water productivity as affected by deficit irrigation, organic fertilization and nitrogen fertilization, The experimental design was splitsplitplot design with three replicates. Where the main plots were assigned to irrigation timing (15, 26 and 36 days) after life watering and then maize plants were exposed to depletion (20, 40 and 60 %) from available water. Sub plots were devoted to nitrogen fertilizer levels i.e. 0, 80, 100 and 120 kg Nfed -1 , and the subsubplots were occupied to compost treatments i.e. without and with compost application (3 ton fed -1 ).The maize grains, cultivar (three ways cross 321) were sown in may 2011 for both locations. Some physical and chemical properties of the experimental soils are shown in Table 1 .
To judge perfectly on the soil physical and chemical properties, these methods were used according to the global standard methods.
-Mechanical analysis for soil was carried out using the pipette method as described by Dewis and Fritas (1970) . -Bulk density was determined by using the undisturbed core samples according to Klute (1986) . -Soil organic matter Content was determined by walkley and black method described by Hesse (1971) . -Field Capacity and Wilting Point were measured by using Pressure membrane apparatus according to (Garcia 1978) . 
Amount of water applied:
With respect to water measurements, water was measured by using a rectangular sharp crested weir in case of normal soil (Sakha Location), the discharge was calculated using the following Formula: according to (Masoud, 1967) Q = CLH 1.5
Where Q:
The discharge in cubic meters per second, L: The length of the crest in meters (1.84 m) , H: the head in meters , C: an empirical coefficient that must be determined from discharge measurements, 0.3. While, Water measurements in case of saline soil (El Hamoul Location) was measured using cut throat flumes (20 x.90 cm) and (30 x 90 cm) according to Early (1975) . Soil moisture was determined using TDR (Time Domain reflectometer) in Situ.
Leaching requirements were added to irrigation water applied in saline soil according to (Rhoades 1974 ; and Rhoads and Merril 1976) as the following equation : the minimum leaching requirement needed to control salts within the tolerance (ECe) of the crop with ordinary surface methods of irrigation EC w = salinity of the applied irrigation water in dSm -1 EC e = average soil salinity tolerated by the crop as measured on a soil saturation extract.
Water productivity:
It is defined as the weight of marketable crop production per the volume unit of applied irrigation where expressed as cubic meter of water, Michael (1978) . It was calculated by the following equation:
Nitrogen Use Efficiency: was calculated as grain yield (kg) produced due to adding units of nitrogenous fertilizer.
Statistical analysis:
The data were statistically analyzed using analysis of variance (ANOVA) technique by irristat model version (4), Steel and Torrie (1980) .
RESULTS AND DISCUSSION
 Effect of irrigation, nitrogen fertilization and compost on grain and straw yield of maize: Illustrated data in Table 2 show that irrigation, N-fertilization and compost affected grain and straw yields and this effect was high significant.
-Normal soil: Irrigation regime effect:
In case of irrigation timing treatments, after life watering irrigation, there are high significant differences between them, where 15 days after life watering irrigation gave the best values of grain yield followed by 26 days then 36 days. Also, data indicate that irrigation at 20% depletion from available water gave the highest grain yield 3.17 tonfed -1 Followed by 3.11 and 3.00 tonfed -1 for 40% and 60%, respectively and there are high significant differences between such treatments. Data also indicate that irrigation at 20% depletion from available water was the best irrigation treatment because of better availability of soil moisture during the irrigation cycle, which enhanced water and nutrient uptake (Abdel-Maksoud et al., 2002) .
Nitrogen effect:
With regard to nitrogen fertilization and its effect on maize grain yield, increasing nitrogen application levels increased grain yield. Data in Table 2 show that 120 kg Nfed -1 , gave the highest grain yield followed by 100 kg N than 80 kg .while 0 kg Nfed -1 gave the lowest grain yield. The differences between treatments were high significantly. 
Compost effect:
It was also noticed that mean values of grain yield in case of compost were better than without compost and there are high significant differences between them.
With respect to interaction between different treatments and its effect on maize grain yield, data reveal that, there are high significant differences between such treatments with grain yield, where, interaction between 120 kg Nfed -1 , irrigation at 15 days after life watering irrigation, irrigation at 20 % depletion from available water combined with compost increased maize grain yield highly significant with compared with other treatments under normal soil conditions.
The same trend was observed with straw yield, while, regarding to interaction effect on maize straw yield , data in Table 2 reveal that , there are no significant differences between (D,N and T) , ( C and T ) , ( C , D and N ) , ( C , T and N ) and between ( T , D , N and C).
2-Saline Soil: Irrigation regime effect:
Irrigation timing after 15 days after life watering gave the highest grain yield 1.413 ton fed -1 . and this increasing was high significant followed by 25 and 26 days after life watering, respectively. Data also reveal that, irrigation at 40% depletion from available water increased the maize grain yield to 1.35 ton fed -1 . This increasing was highly significant with other treatments. While, there are no significant differences between irrigation at 20% and 60% depletion from available water.
Nitrogen effect:
Respecting to saline soil, data in Table 2 illustrate that, there are high significant differences between such treatments and grain yield. Where, applying 120 kg Nfed -1 gave the highest grain yield 1.41, ton fed -1 , followed by 100, 80 and 0 kg Nfed -1 . The differences between such levels were high significant. This may be due to the importance of nitrogen element for plant growth and development and it is an integral component of many compounds essential for plant growth processes including chlorophyll and many enzymes (Mkhabela et al., 2001) .
Compost effect:
With respect to compost, data indicate that applying compost increased grain yield significantly to 1.351 ton fed -1 as compared to 1.3 in case of without compost.
Interaction between such treatments increased maize grain yield highly significant specially, interaction between (N, T, D and C). Where, adding 120 kgNfed -1 , irrigation after 15 days after life watering and irrigation at 40 % depletion from available water combined with compost increased grain yield highly significant as compared to other treatments.
With respect to maize straw yield and its effect by irrigation regime, nitrogen levels and compost, data in Table 2 report that, there are high significant differences between such treatments and maize straw yield. While , there are no significant differences between ( D and T ) , ( C and D ) and ( C , D and N ) and straw yield .  Effect of nitrogen fertilization level, irrigation regime and compost on maize water productivity under normal and saline soils: Data presented in Tables 3 and 4 reveal the values of water productivity kg.m -3 as affected by irrigation, nitrogen fertilization and compost under both normal and saline soil conditions. Regarding these data, it can be obvious that, mean values of water productivity increased with decreasing amounts of water applied as well as increasing both nitrogen levels and with adding compost. With regard to normal soil, data in Table 3 show that, increasing dose of nitrogen increased values of water productivity; this may be attributed to increasing grain yield under the same unit of water applied. Also, it was noticed that decreasing total water applied increased values of water productivity, where, the highest values of water productivity were 1.085 kg.m -3 under irrigation after 26 days after life watering combined with irrigation at 40 % depletion from available water and without compost application, while, 1.48 kg.m -3 under irrigation after 26 days after life watering followed by irrigation at 60 % depletion from AW with compost application. These results could be enhanced by those obtained by Zhang and Oweis (1999) .
Regarding the compost and its effect on maize water productivity, data in Table 3 indicate that, mean values of WP increased to 1.27 kg.m -3 with compost as compared to 0.98 kg.m -3 without compost application, this may be due to increasing the water retention in soils in case of adding compost, as well as holding up more water in the crop root zone and allowing less to pass through into subsoil layers. Thus, compost can keep more water in case of deficit irrigation. Such results were obtained by Dalzell et al (1987) .
With regard to saline soil, data in Table 4 show that increasing soil salinity decreased maize grain yield sharply, thus decreased values of WP as compared to normal soil. Data also indicated that, the highest values of WP 0.55 kg.m -3 was obtained by irrigation after 36 days after life watering followed by irrigation at 20 % depletion from AW without compost application. while in case of compost application , the highest value of WP 0.7 kg.m -3 was obtained when irrigation after 26 days after life watering followed by irrigation at 40 % depletion from AW . with respect to mean values of WP as affected by compost , data reported that compost application increased WP to 0.54 kg.m -3 as compared to 0.45 kg.m -3 without compost application ,This may be attributed to improving soil properties such as water holding capacity and soil aeration (Tate, 1987 , Patel et al., 1993 Schoenau et al., 2004) , regulate soil pH, decreases harmful effect of salts, improve nutrient availability (Deluca and Deluca, 1987; Singh et al., 2000) , nutrient recycling (Cook, 1982) and serve as a source of plant nutrient (Freeze and Sommer, 1985; Campbell et al., 1986) .  Effect of irrigation regime, nitrogen fertilization and compost on nitrogen use efficiency (NUE):
Regarding normal soil it is defined as the amount of harvested crop that is produced per unit of nitrogen supplied during the growing season. Data in Table 5 show that, compost application gave the highest value of NUE kg/N unit as compared to those without compost application. It is well known that increasing nitrogen units led to an increase in yield according to Mitscherlich Theory, so we can observe that nitrogen sue efficiency attributed by N100 is higher than the same obtained by N120 in all irrigation treatments.
Where, the highest values of NUE were obtained by irrigation after 15 days of life watering irrigation as well as irrigation at 20% depletion from available water followed by irrigation after 26 & 36 days after life watering and also irrigation at 40 and 60% depletion from available water, respectively. These results were in accordance with Abdel Razek et al. (2002) .  Nitrogen Uptake by grain and straw under normal and saline soils Data in Figs 1 and 2 summarize that, mean values of N-Uptake were increased with increasing nitrogen level, deficit irrigation and compost application. Where, irrigation after 26 days after life watering followed by irrigation at 40 % depletion from available water combined with 120 kg Nfed -1 . Also, compost gave the highest values of N-Uptake by grain and Straw for both normal and saline soil.
Conclusion:
Under normal soil, maximum water productivity of maize could be achieved by irrigation after 36 days after life watering followed by irrigation at 60 % depletion from available water as well as adding 120 kg N fed -1 and 3 tons compost. While, under saline soil, maximum value of water productivity could be achieved by irrigation after 26 days after life watering followed by irrigation at 40 % depletion from available water as well as adding 120 kg N fed -1 and 3 tons compost. 
